Studies on the Ratoon Stunting Disease of Sugarcane in Louisiana. by Farrar, Luther L
Louisiana State University
LSU Digital Commons
LSU Historical Dissertations and Theses Graduate School
1956
Studies on the Ratoon Stunting Disease of
Sugarcane in Louisiana.
Luther L. Farrar
Louisiana State University and Agricultural & Mechanical College
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_disstheses
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Historical Dissertations and Theses by an authorized administrator of LSU Digital Commons. For more information, please contact
gradetd@lsu.edu.
Recommended Citation
Farrar, Luther L., "Studies on the Ratoon Stunting Disease of Sugarcane in Louisiana." (1956). LSU Historical Dissertations and Theses.
168.
https://digitalcommons.lsu.edu/gradschool_disstheses/168
STUDIES ON THE RATOON STUNTING DISEASE OF 
SUGARCANE IN LOUISIANA
A Doctoral Dissertation
Submitted to the Graduate Faculty of the 
Louisiana State University and 
Agricultural and Mechanical College 
in partial fulfillment of the 
requirements for the degree of 
Doctor of Philosophy
in
The Department of Botany, Bacteriology, 
and Plant Pathology
by
Luther L. Farrar
B. S*, Centenary College of Louisiana, 1952 
M. S., Louisiana State University, 1954 
August, 1956
ACKNOWLEDGEMENT
The writer wishes to oxpress sincere appreciation to Dr. 
R. J. Steib for guidance and helpful suggestions during the pro­
gress of this work. Ho is indebted to Dr. S. J. P. Chilton for 
makijng facilities available and for assistance in the preparation 
of the manuscript; and to Dr. E. C. Tims and Mr. T. D. Connell 
for help with the photographs.
ii
ABSTRACT
A new virus disease affecting sugarcane in Louisiana was re­
ported by Abbott in 1953 (1)* This was apparently the same disease that 
had been under observation in Australia since 1944 and reported as caus­
ing severe losses, especially in stubble canes. Stubble canes are called 
ratoon canes in Australia, hence the name ratoon stunting disease.
Under Louisiana conditions irregular stands, leaves of some­
what lighter than normal color with a general unevenness of the top3 
has been associated with ratoon stunting disease. However, these 
symptoms are of little, or no* diagnostic value. Instead, the reddish- 
orange discolorations in mature nodes and the pink discolorations in 
immature nodes as described by Hughes and Steindl (15) were used and 
found to be reliable. In Louisiana, however, the pink discoloration was 
also found in the internodes, especially the first 2 to 4 posterior to 
the growing point.
Studies indicate that the ratoon stunting disease virus is 
easily transmitted mechanically, will remain infective for 2 days when 
stored at 70° F. and when diluted with distilled water to 1:10,000.
Heat treatment studies indicate that the disease can be eliminat­
ed if the internal temperature of the stalk is maintained at 49° C. for 
2 hours or at 50° C. for at least 1 hour following the necessary duration 
and temperature to bring the cane to these temperatures. Prolonged 
treatments at 50° C., or higher, resulted in 3tand failures. Usually 
the internal temperature of the stalks at the end of a treatment was 
still 2 to 5 degrees (Fahrenheit) lower than the air temperature in the
iii
box. Results of thermal inactivation studies in vitro indicate that the 
virus is inactivated at 50° C. for 20 minutes, 52° C. for 15 minutes 
and 55° C. for 10 minutes. There are indications that heat treatments 
materially reduce the amount of latent red rot (Physalospora tucamensjs) 
infection in stalks as well as increasing percent germination of eyes.
Inconsistent results were obtained with all chemical tests 
except the hydrogen peroxide-hydrochloric acid test which always gave 
an Adriatic Blue-green color reaction in the immediate area of the fibro- 
vascular bundles found below the node of cane free of the ratoon stunting 
disease. Frequently a few fibro-vascular bundles would stain in virus- 
affected tissue, however, they were an off-color and could be easily- 
distinguished.
Surveys indicate that the meadow nematode, Pratylenchus spp. is 
found in greater numbers in the roots of sugarcane affected with ratoon 
stunting disease than in roots of cane free of the disease.
iv
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INTRODUCTION
A new virus disease affecting sugarcane in Louisiana was reported 
by Abbott in 1953 (1)* This was apparently the same disease that had 
been under observation in Australia since 1944 smcl had been reported as 
causing severe losses, especially in stubble canes. Stubble canes are 
called ratoon canes in Australia, hence the name ratoon stunting disease.
Preliminary surveys in Louisiana indicated that the disease was 
widespread and that it was probably causing large losses. The immediate 
concern of the sugar industry, and especially the growers, was whether 
or not this disease was widespread throughout all commercial varieties 
grown in the state0
Ibis disease is caused by a virus and the fact that sugarcane 
is mechanically cultivated and harvested and is vegetatively propagated, 
necessitated certain studies that are not normally applicable to most 
diseases. The objectives of this study were to determine:
1. The percent and general distribution of ratoon stunting 
disease in commercial varieties in Louisiana*
2. The best technique for transmission of the disease for labora­
tory, field and greenhouse studies,
3# The dilution end-point of the virus.
4. Tho thermal inactivation point jji vitro.
5. The longevity of infectivity of the virus when stored at 70° F.
6. The minimum and maximum temperature and duration of treatment 
which could be used for the control of the disease.
7. The effect of thermal treatment on residual red rot infection 
and germination counts*
1
28, The relationship of the endoparasitic nematode, Pratylonchu3 
spp., to ratoon stunting disease.
/REVIEW OF LITERATURE
According to Hughes and Steindl (15) reports were received late 
in 1944 that the hi$i]y promising variety Q. 28 was not stubbling satis­
factorily in certain areas of Australia. %  early 1949 there were in­
dications that the stunting disorder was due to a transmissible disease 
since healthy seed pifeces inoculated with juice from stunted stalks of 
Q. 28, by a pressure method (9), produced diseased canes (15)* According 
to Abbott (1), Mungomery (31), in 1949, announced the identification of 
a hitherto unrecognized growth-retarding virus disease of sugarcane in 
Australia. Several workers (1, 3, 38, 39) have reported the occurrence 
of this disease in Louisiana after obtaining yield reduction following 
inoculation of vigorously growing stalks of sugarcane with juice from 
stunted canes.
The disorder was first observed in Australia and appeared to be 
confined to the variety Q. 28, therefore, the terms "Q. 28 trouble" or 
"Q. 28 disease" were commonly used. The term "ratoon stunting disease" 
was first used by Hughes and Steindl in 1948 (15) but did not appear in 
print until 1949 (31)*
Hughes and Steindl (15) wore not able to isolate a microbial 
causal agent and this, in conjunction with mechanical transmission of 
highly diluted juice led them to the conclusion that the causal agent 
was a virus*
Ratoon stunting disease has been reported from many countries and 
is believed to be world-wide in its distribution (1, 15, 17, 29). In 
Australia examinations showed the disease to be present in all areas and 
in almost every variety on the approved list (15). Surveys in Louisiana
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u(2, 38) indicate that it is not only widespread but that it i3 also 
causing considerable losses (20).
The ratoon stunting disease produces no specific external 
symptoms, but it is generally agreed that some stunting does occur in 
affected canes (1, 3, 18, 42). Some investigators (2, 18, 42) report 
that the disease is more severe under conditions of drought but Antoine 
(3, 4) observed the disease to be more prevalent in wet regions. At the 
present time the most reliable symptom used in diagnosing the disease is 
the reddish-orange discolorations found in mature nodes (1, 4, 15> 18, 38, 
42). According to Hughes and Steindl (15) the intensity of discolored 
vascular bundles varies considerably among varieties. At one extreme are 
canes such as Q. 28, NCo. 310 and Trojan in which the discolored bundles 
are obvious at an early age whereas in canes such as C.P. 29-116 and Q.
50 the discolored bundles are frequently difficult to find even in badly 
diseased material.
Recently a pink discoloration of the immature nodes in diseased 
canes was reported (15) but the reliability of this symptom has not been 
determined.
The disease is transmitted through the seed piece (15) and by 
mechanical means such as cane knives, mechanical harvesters and cutter 
planters (3, 4, 15, 20). According to Steib et al (41) and Hughes and 
Steindl (15) the virus can withstand considerable dilution and still 
remain infective. These workers (15, 41) also report that the virus can 
remain infective for a considerable length of time when stored at the 
proper temperature. Hughes and Steindl (15) report that a cutter planter 
transmitted the disease to 60 consecutive healthy seed pieces after the 
last diseased seed piece was cut and that some diseased stools were
observed up to a distance of 120 feet. They (15) also report trans­
mission by pressure inoculation into stems, and root inoculations by 
contaminated knives or by pouring diseased juice around roots after 
scraping the dirt away. They made the observation that the latter in­
fection probably resulted from root injury as the dirt was scraped 
away.
According to Hughes and Steindl (15) who examined hundreds of 
seedlings from known diseased parents, the disease is not transmitted 
through true seed.
Various physical and chemical tests have been tried (15, 34) in 
attempts to find a rapid method for identification but so far none has 
been successful. According to Hughes and Steindl (15) several chemicals 
i.e., 95# alcohol, Lysol 0.5 to 2.5#,will eliminate the virus on mech­
anical equipment after a short dip.
Hughes and Steindl (15) report that juice extracted from stalks 
of diseased canes from several locations and inoculated into three 
healthy cane varieties gave indications that strains of the virus exist. 
When Hughes and Steindl (15) made disease inoculations into a range of 
test plants and then re-inoculated into healthy Q. 2& seed pieces it \<as 
found that maize would act as a symptomless host for the virus.
Seed cane apparently free from ratoon stunting disease may be 
obtained by: selection of healthy cans for seed (15, 20), a curative
heat treatment of diseased seed pieces (15, 20), growing resistant var­
ieties (20) and from original seedling material which is free of the 
disease (15)*
Curative treatments, such as mercurials for the control of pine­
apple disease (13) and hot-vater at 52° C. for 20 minutes for the control
6of chlorotic streak (7), ■which are successful against other disease were 
tried but did not yield results (15). In 1952, it was announced (32) 
that diseased Q* 28 treated with hot-water for 1-1/2 hours at 52° C. or 
1-1/4 hours at 54° C., or treated in a hot-air oven for 8 hours at 54° C* 
had remained free of the disease for three years* However the Australians 
soon adopted the hot-water treatment of 50° C. for 2 hours because of 
differences in varietal response to the other treatments (15)* This treat­
ment was later changed to 50° C. for 3 hours due to lack of 100 percent 
control* Soon after the initial work by the Australians (5, 32, 33) 
numerous reports on curative heat treatments appeared. In Louisiana,
Steib (36, 37) and Steib et al (40, 43) compared hot-water and hot-air 
treatments on commercial varieties of sugarcane and found that the hot- 
air treatment at 54° C. for 8 hours was less detrimental to germination*
The American Sugarcane League adopted this treatment and treated cane for 
two planting seasons with a mobile heat treating unit (11, 20, 21, 22 , 23, 
24, 26). However, Steib (37, 38) reported that results of all tests in­
dicate that to eliminate the virus completely, temperatures inside the 
canes should be kept between 52° and 54° C* and that seed so treated should 
be planted the latter part of August or early September, in Louisiana, in 
order to get maximum germination. In Louisiana, Steib et al (41) reported 
that no heat treatment, either hot-air or hot-water, was effective in all 
tests and others (3, 15) have observed that recommended hot-water treat­
ments did not inactivate the virus in all cases. In Louisiana (40) it has 
been found that, with fully loaded hot-air treatment boxes, the resulting 
plant cane can be as high as 15*7 percent diseased, apparently as a re­
sult of cold spots in the oven. Lauden (25) also reported that as a 
result of inspections at increase stations some of the canes treated for
7the American Sugarcane League were discarded because of contamination. 
Steib and Chilton (40) and Steib et al (41) under carefully controlled 
conditions, and by using discolorations found in mature and immature 
nodes as indicating the presence of the virus, found that hot-air treat­
ments which resulted in 49° C. for 2 hours or more in the center of the 
stalk, controlled the disease.
According to Hughes and Steindl (15) and Lauden (22) factors 
affecting the successful operation of heat treating units are: (a)
manner in which cane is stacked, (b) cleanliness of cane, and (c) to a 
certain extent, climatic conditions in Louisiana (22).
In Australia heat treatment studies were conducted to see if the 
hot-water treatment at 50° C. for 2 hours would control other diseases 
and so could be useful if seed pieces were desired from a particular in­
fested area. It was found that 2 hours at 50° C., hot-water, will con­
trol downy mildew (Sclerospora sacchari Miy.) but not dwarf (8) mosaic 
(15), sclerospora (Sclerospora sp.) (44)» or leaf scald (Bacterium 
albilineans Ashby) (15). In Louisiana,Wang (45) after intensive study 
found that no treatment would control mosaic.
Hughes and Steindl (15) report that in Australia heat treated seed 
pieces must be dipped in a fungicidal solution prior to planting if satis­
factory germination is to be obtained, ^t was found that the mercurial 
type dip used for the control of pineapple disease was satisfactory (13).
Many investigators feel that the ratoon stunting disease may be 
associated with the gradual decline in yield and eventual failure of a 
variety, also known as running out, as evidenced by the fact that a 
variety which has declined in yield may regain some, if not all, of its
yielding ability once it is free of the disease (2, 3, 16, IS, 26). 
According to Lauden (IS) if this is the case, and the disease can be 
controlled, it may be possible to grow present leading varieties for 
many more years.
MATERIALS AND METHODS
In 1954, canes were examined for ratoon stunting disease in the 
field, laboratory and greenhouse by using a sharp knife to make several 
thin, longitudinal sections through mature nodes at the top and bottom 
of each stalk in order to reveal the presence of reddish-orange dis­
colorations in the nodal areas. In addition to this symptom, in 1955, 
canes were checked for a pink discoloration of immature nodes located 
immediately under the growing point as described by Hughes and Steindl 
(15)• For examinations, better results were usually obtained if slice 
strokes were made in a basal direction. The reverse usually resulted in 
tearing and pulling of fibro-vascualr bundles at the nodal areas, fre­
quently obscuring the discoloration in mature nodes. If either, or both, 
of these symptoms were observed the cane was considered diseased.
Juice for inoculations throughout these studies was expressed 
at 10,000 pounds with a Carver Laboratory Press (hydraulic) from stalk 
sections approximately 4 inches in length.
Transmission Tests
Four techniques were used for transmitting ratoon stunting disease 
for field, laboratory, and greenhouse studies with expressed juice from 
virus-affected canes, to inoculate aseptically virus-free canes: (a) a
sterilized knife was dipped into expressed juice and used to inoculate 
virus-free single eye pieces by a "slicing-cut," (b) a pressure spray 
tank, maintained at 25 pounds pressure was used to inject inoculum into 
virus-free single eye pieces with a large inoculation needle which re­
placed the spray nozzle, (c) the ends of virus-free single eye pieces were
9
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submerged under the inoculum and approximately 2 inches sliced off with 
a sterilized knife, and (d) a small cork borer (No* 3) was used to remove 
a "plug" from the single eye pieces and approximately 1 ml of the inoculum 
was inserted with an eye dropper and the "plug" replaced* Hereafter these 
four methods will be referred to as "knife-cut," “pressure-needle," 
"submerged" and "cork-borer" techniques respectively. In the preliminary 
experiment in the fall of 1954 juice from virus-affected Q. 28 was used to 
inoculate virus-free Go. 290 and Q. 28. For the subsequent experiment in 
1955 juice from virus-affected C*P. 44-101 was used to inoculate virus- 
free Co. 290 and C.P. 36-105* Observations were made after 5 months growth. 
Appropriate diseased and healthy checks were maintained.
Effect of Hot-air Treatment.
Sugarcane stalks were treated in an electrically heated and ther­
mostatically controlled hot-air chamber for determining an effective 
minimum and maximum temperature and duration to control the disease. 
Temperatures approximately in the center of the stalks were checked with 
thermocouples while the hot-air entering the chamber was checked with a 
previously calibrated thermometer. After the desired internal temperature 
of the 3talk was reached, the specific treatment time was allowed to 
elapse, the chamber was quickly opened and the canes removed.
The preliminary experiment made in 1954 included four varieties 
of sugarcane: C.P. 36-105, C.P. 43-64, Co. 290 and Q. 28. These were
treated at the following temperatures and durations: 50° C, for 2 hours,
and 51, 52, and 53° C, for 1 and 2 hours. After treatment, using aseptic 
procedures, stalks were cut into 3ingle eye pieces and planted to 8-inch 
clay pots of sterilized soil, 4 pots per replication. Appropriate diseased
11
and healthy checks were maintained. The canes were later tranferred to 
soil in galvanized buckets and placed outside. Observations were made 
after 7 months growth to determine the number of canes affected. In the 
1955 experiment virus-affected stalks of C.P. 36-105 were treated in the 
same manner at 49, 50, 51, 52 and 53° C. for 1, 2, 3, 4, 5, and 6 hours 
each. After treatment, using aseptic procedures, stalks were cut into 
single eye pieces, five eyes planted to each 14-inch clay pot, 4 pots 
per replication. Non-treated checks were maintained in which at least 
one eye piece was taken from each stalk in a treatment group. Observa­
tions were made after L months growth.
Dilution End-point.
To determine the dilution end-point, juice from virus-affected 
C.P. 44-101 was serially diltued, 1:1 to 1:100,000 with distilled water.
As soon as possible after juice extraction, dilutions and inoculations 
were made into single eye pieces of cane using the Mcork-borer" technique. 
Five eyes were planted to each 14-inch clay pot, 4 pots per replication. 
Appropriate diseased and healthy checks were maintained in which at least 
one eye piece was taken from each stalk in a treatment group. Observa­
tions were made after 5 months growth.
Thermal Inactivation.
To determine the thermal inactivation point, juice from virus- 
affected C.P. 44-101 was placed in large test tubes, 25 x 200 mm, in a 
constant temperature, hot-water bath at the following temperatures and 
durations: 50° C. for 20 to 30 minutes, 52° C. for 10 and 15 minutes
and 54 and 55° C. for 5 and 10 minutes. Temperature wa3 checked by 
placing previously calibrated thermometers approximately in the center
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of each teat tube of diseased juice during treatment. Each tube of juice 
was agitated at 1-minute intervals to facilitate even heating of the 
juice. After the juice had reached the proper temperature, usually 5 to 
6 minutes, it was allowd to remain at that temperature for the specified 
time. As soon as a treatment was completed, each tube was immersed in 
cold water and agitated so that the temperature would return to room 
temperature as soon as possible. Following treatment, the juice was 
inoculated into virus-free C.P. 36-105 single eye pieces using the "cork- 
borer" technique. Five eyes were planted to each 14-inch clay pot and 
4 pots per replication. Appropriate checks were maintained in which at 
least one eye piece was taken from each stalk in a treatment group. Ob­
servations were made after 5 months growth.
Longevity of Infectivity of Stored Juice.
In order to determine the infectiveness of juice from virus- 
affected C.P. 36-105 stored at 70° F. for various periods of time, in­
oculations were made under aseptic conditions into virus-free stalks of 
C.P. 36-105 at the following time intervals: immediately, 2, 5> 10 and
24 hours and 2, 3, 4, and 5 days after expression of juice using the 
"submerged*’ technique. Five single eye pieces were planted to each 14- 
inch clay pot, 4 pots per replication. Appropriate checks were maintained
and observations were made after 5 months growth.
Indicator Plant Tests.
In screening for a possible indicator plant for ratoon stunting 
disease, seed of selected family types were planted to flats of sterilized
soil. The flats were divided into two lots with one lot being subsequently
13
inoculated, using the carborundum-leaf-technique, vdth juice extracted 
from virus-affected stalks of C.P. 36-105. The other lot was rubbed 
vdth distilled water to serve as check. Observations were made during 
a one month period after inoculation.
Chemical Tests
The following tests (6, 12, 27, 28) have been tried in an attempt 
to find a chemical or combination of chemicals that would give a color 
reaction which could be used to determine the presence of the ratoon 
stunting disease in sugarcane: (a) 2, 3, 5 triphenyl tetrazolium chloride
was used in 0.5 and 1.0 concentrations at 30 and 35° C. on virus-affected 
and virus-free cane tissue. The solutions were placed in two 100 ml 
beakers and small leaf sections of each type placed in separate beakers 
and observed for 30 minutes at each temperature. Colors looked for were 
pink to red for positive and no color change for negative reactions, (b) 
the sodium hydroxide test. This staining procedure consists of removing 
the chlorophyll with a decolorizing and fixing agent (700 cc of 95$ ethyl 
alcohol, 20 cc of 37$ formaldehyde and 230 cc distilled water) at 80° C. 
until the leaves are a light yellow. "When the clearing and fixing reagent 
became strongly colored it was discarded and fresh reagent added. Usually 
two changes were sufficient. After decolorization sections of each virus- 
free and virus-affected tissue were transferred to separate 100 ml beakers 
containing 25 ml of sodium hydroxide heated to 80, 05, 90, 95 and 100° C. 
and observed for 30 minutes for any developing colors. Colors looked for 
were blue to deep blue for a positive reaction and yellow to no reaction 
for negative results, (c) the cupric sulfate-sodium citrate-sodium 
hydroxide test. Virus-affected and virus-free leaf sections were placed
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in one-half inch test tubes and 5 nil of reagent added (40 gram3 sodium 
hydroxide, 0.3 grams of cupric sulfate, 3 grams of sodium citrate, in 
1,000 ml distilled water. The sodium hydroxide was dissolved in one 
portion of water and the cupric sulfate and sodium citrate in another, 
and the two solutions mixed after the components had dissolved). The 
tubes were heated in a boiling water bath for 5 to 10 minutes and allowed 
to cool. Colors looked for were pink to dark pink for positive and 
yellow or green for negative results, (d) numerous variations of each 
of the above tests were tried by changing the pH with concentrated 
hydrochloric acid and intermixing the tests. When the latter method was 
tried stalks of virus-free and vii-us-affected canes were cut longitudin­
ally and the chemicals applied to nodal areas. Observations were made for 
approximately 3 minutes after the application of each test series. Hydrogen 
peroxide was added as an oxidizing reagent. A reaction was observed and 
later found to occur when only hydrogen peroxide was followed by concentrat­
ed hydrochloric acid. In an attempt to find out what the chemical reaction 
was, the following chemicals were used to replace the hydrochloric acid 
with the hydrogen peroxide: Saturated solutions of lithium chloride,
potassium iodide, sodium chloride, calcium hypochlorite, potassium chloride 
and ferric chloride 2.5^*
Effect of Heat Treatment on Residual Red Rot Infection.
To determine the effect of heat treatment on the red rot fungus 
(Physalospora tucamanensis) in the stalk, five isolations were made per 
node in addition to the bud scales (all counted as one isolate) from a 
total of 180 nodes of three varieties of plant cane previously treated,
54° C. for 8 hours (air temperature) for the elimination of ratoon
15
stunting disease virus from cane and not treated. Isolations were plated 
on standard potato-dextrose-agar, incubated at 70° F. for 7 days and the 
number of plates containing the red rot fungus determined. The nodes 
were surface sterilized by soaking in 1:1000 bichloride of mercury solu­
tion for 30 minutes, then washing in a saturated solution of calcium 
hypochlorite prior to plating the nodal tissue and leaf scars with a 
sterilized scalpel.
Effect of Heat Treatment on Fall Stand Counts.
To determine the effect of heat treatment, 54° C. for 8 hours 
(air temperature), on fall germination, counts were made after germination 
was complete on 100 foot row sections, 4 replications, on 5 varieties of 
sugarcane treated and non-treated and planted three stalks wi;bh a lap at 
Smithfield plantation. Varieties checked were C.P. 36-105, C.P. 44-101,
C.P. 43-47, C.P. 44-155 and NCo. 310.
Preliminary Tests for Endoparasitic Nematodes.
In the spring of 1956, three preliminary tests were made on 2 
varieties of sugarcane, C.P. 44-101 and P. 28, both treated and not 
treated to determine if endoparasitic nematodes were present and if a 
relationship existed between them and virus-affected or virus-free canes.
In all three tests 2 gram root samples were taken from both treated and 
non-treated plots of each variety and were placed in approximately 10 ml 
of tap water in Patri-dishes which were kept in closed containers and 
left undisturbed for at least 24 hours before observations were made. The 
number of nematodes per gram of roots was determined by the Syracuse Watch 
Glass Method. The total number of nematodes for each sample was deter­
mined by pouring approximately 2 ml of water in which the roots were soaked
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into Syracuse watch glasses with areas one-3eventh of the total area 
marked off* The number of nematodes in this area were determined with 
binocular dissecting scopes and multiplied by seven* This was repeated 
until all of the water for each root sample was examined* The total 
number of nematodes per sample wa3 determined in this manner and divided 
by two (number of grams of roots) to put on a one gram basis.
Disease Survey.
In the spring of 1956 surveys were made to determine the percent 
ratoon stunting disease present in (a) field-run varieties, (b) treated 
varieties, (c) newly released varieties and (d) increase cane from treat­
ed material* Eleven varieties of sugarcane were examined using the pink 
discoloration in immature nodes below the growing point as the diagnostic 
symptom. Knives were immersed in 95# ethyl alcohol before entering any 
treated plot and after cutting any diseased stalks within the treated 
plots. The C. P. varieties checked were: 29-120, 29-320, 36-13, 36-105,
43-47, 44-101,^-155, 47-193 and 46-103 and Co. 290 and NCo. 310.
Serological Tests.
Two tests were conducted using rabbits. In the first intramuscular 
injections of expressed viruliferous juice filtered through Vfaksman No. 1 
filter paper from Q, 28 was made every 7th day for 35 days and the rabbits 
were bled 14 days after the final injection. This was repeated a second 
time except 7 intraperitoneal injections were made at 5 day intervals*
Serum was obtained by bleeding the rabbits directly from the heart, clott­
ing the blood in a refrigerator at 5° C., removing the clot, centrifuging 
and saving the supernatant liquid. The serum was absorbed with 1 and 2 
times its volume, with juice from healthy sugarcane, variety Q. 28.
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The absorptions vrere incubated at room temperature for 3 hours, stored 
at 5° C* and centrifuged before use. Thi3 absorbed serum was diluted 
1:1, 1:2, 1:3 and 1:4 with virus-affected and virus-free Q.28 juice 
and incubated at room temperature for 2 hours and placed in the refri­
gerator for 12 hours before observation*
RESULTS
In Louisiana, observations over a period of two years indicated 
that fields of sugarcane affected with ratoon stunting disease usually 
exhibit irregular stands, leaves of somewhat lighter than normal color 
and a general unevenness of the tops. Internal symptoms that have been 
found to be associated with the disease are the reddish-orange discolor­
ations of the mature nodes and the pink discoloration of the immature 
nodes posterior to the growing point, symptoms described by Hughes and 
Steindl (H).
In Figure 1-A and 1-B fields of C.P. 43-47, field-run and treated 
respectively, are shown. Notice the irregular stand in the former with 
a general unevenness of height beginning to shox*.
The pink discoloration of immature sugarcane nodes was found to 
be a reliable diagnostic symptom in all 1955 and 1956 greenhouse tests 
and field surveys. This discoloration was also found to be associated 
with the fibro-vascular bundles in the periphery of the first 2 to 4 
internodes posterior to the growing point. However, when stalks were 
sliced longitudinally the pink discoloration was not present in the center 
of the stalk. Therefore, it is actually cone-shaped with the apex at the 
base of the growing point.
The reddish-orange discolorations used as a diagnostic charac­
teristic are shown in Figure 2.
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Transmission Testa
These studies indicate that all techniques tested, "knife-cut,” 
"pressure-needle," "submerged" and "cork-borer," will result in 100 
percent transmission when juice of virus-affected Q. 28 and C.P. 44-101 
is used to inoculate virus-free Q. 28 and C.P. 36-105 respectively. How­
ever, when they were inoculated into virus-free Co. 290 percentages of 
infection were 75 to 100 and 94.4 to 100 respectively. These data are 
recorded in Table I.
20
Table I. Results of studies with four techniques used for transmitting 
ratoon stunting disease.
Treatment
Number
Planted
Number
Germinated
. Number 
Diseased
Percent
Diseased
Knife-cut-a 4
Co. 290 
4 3 75.00
-b 20 18 18 100.00
Pressure 
Needle -a A 4 3 75.00
-b 20 20 20 100.00
Submergcd-a 4 4 3 75.00
-b 20 17 17 100 ft CO
Cork-borer-a 4 4 4 100.00
-b 20 18 17 94.40
Check Treated Co. 290-a 4 4 0 0.00
-b 20 17 0 0.00
Check Diseased Co. 290-a 4 4 4 100.00
-b 20 16 16 100.00
Knife-cut 20
C.P. 36-105(b) 
17 17 100.00
Pressure-needle 20 18 18 100.00
Submerged 20 17 17 100.00
Cork-borer 20 18 18 100.00
Check Treated C.P. 36-105 20 18 0 0.00
Check Diseased C.P. 36-105 20 17 17 100.00
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Table I* (Cont*d)
Treatment
Number
Planted
Number
Geminated
Number
Diseased
Percent
Diseased
Knife-cut 4
28(a)
4 4 100*00
Pressure-Needle 4 4 4 100.00
Submerged 4 4 4 100.00
Gork-borer 4 4 4 100.00
Check Treated Q. 28 4 4 0 0.00
Check Diseased Q. 28 4 4 4 100.00
a s Tested 1954 - Determined by mature nodal discoloration*
b s Tested 1955 - Determined by mature and immature nodal discoloration*
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Hot-air Treatments
Results of these studies are presented in Table II and III* It 
was found that ratoon stunting disease could be eliminated if the in­
ternal temperature of the stalk was maintained at 49° C. for 2 hours or 
at 50° C. for at least 1 hour following the necessary duration to bring 
the cane to these temperatures. It should be noted, Table III, that pro­
longed treatments at 50° C., or higher, resulted in stand failures. 
Usually the internal temperature of the stalks at the end of a treatment 
was still 2 to 5 degrees Fahrenheit lower than the air temperature in 
the box.
Table II. Results of preliminary hot-air treatments for the control of 
ratoon stunting disease with four varieties of sugarcane*
Treatment
Number
Planted
Number
Germinated
Number
Diseased
Percent
Disease^
50-2 hours
51-1 hour 
2 hours
52-1 hour 
2 hour8
53-1 hour 
2 hours
Treated Check 
Diseased Check
50-2 hours
51-1 hour 
2 hours
52-1 hour 
2 hours
53-1 hour 
2 hours
Treated Check 
Diseased Check
C.P. 36-105
4 3
4 3
4 3
4 3
4 3
4 0
4 3
4 4
4 3
C.P. 43-64
4 4
4 4
4 4
4 4
4 4
4 4
4 4
4 0
4 4
0
O
0
0
0
0
0
0
3
0
0
0
C
0
0
0
0
4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
100.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
100.0
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Table II. (Cont«d)
Number Number Number Percent
Treatment Planted Germinated____ Diseased Diseased
Co. 290
50-2 hours 4 1 0  0.C
51-1 hour 4 1 0 O.C
2 hours 4 1 0  0.0
52-1 hour 4 3 0 0.0
2 hours 4 3 0 O.C
53-1 hour 4 0 0 0.0
2 hours 4 4 0 0.0
Treated Check 4 4 0 0.0
Diseased Check 4 4 4 100.0
SU_28
50-2 hours 4 4 0 0.0
51-1 hour 4 4 0 0.0
2 hours 4 4 0 0.0
52-1 hour 4 4 0 0.0
2 hours 4 4 0 O.C
53-1 hour 4 4 0 0.0
2 hours 4 2 0 0.0
Treated Check 4 4 0 0.0
Diseased Check 4 4 4 100.0
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Table III, Results of subsequent tests on use of hot-air for the control 
of ratoon stunting disease with variety C.P, 36-105#
Treatment
(Hours)
Check
49'°C„-1
2
3
4
5
6
50°C.-1
2
3
4
5
6
51°G.-1
2
3
4
5
6
52°C.-1
2
3
4
5
6
Number
Planted
20
20
20
20
20
20
20
20
20
20
20
20
20
20
Number
Germination
17 
16 
16 
15
16 
13 
11
11
5
8
9
12
4
8
Percent
Germination
65
80
80
75
80
65
55 
55 
25
40
45 
60
20
40
Number
Diseased
17
8
0
0
0
0
0
0
0
0
0
0
0
Percent
Diseased
100
50
0
0
0
0
0
0
0
0
0
0
0
53°C.-1
2
3
4
5
6
20 11 55
25
Dilution End-point
Results of this experiment are presented in Table IV, These 
studies indicate that viruliferou3 juice retains its infectivity •when 
serially diluted to 1:10,000 but not to 1:100,000, At dilutions of 
1:10 and 1:1,000 the rate of infection remained high but at 1:10,000 
there was a sharp decrease, Similar results have been obtained by 
Hughes and Steindl (15).
Table IV, Results of inoculations into virus-free sugarcane with dis­
tilled -water dilutions of virus-affected sugarcane juice.
Dilutions
Number
Planted
Number
Germinated
Number
Diseased
Percent
Diseased
1:1 20 20 20 100.0
1:10 20 16 16 100.0
1:100 20 17 13 76.5
1:1000 20 15 7 46.6
1:10000 20 16 2 12.5
1:100000 20 18 0 O.C
Check water 20 17 0 0.0
Check diseased cane 20 18 18 100.0
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Thermal Inactivation of Expressed Juice
Results of this experiment are tabulated in Table V. These data 
indicate the expressed juice from virus-affected sugarcane was inactivat­
ed at 50° C. for 20 and 30 minutes, 52° C. for 15 minutes and 55° C. for 
10 minutes but not at 52° C. for 10 minutes, 54° C. for 5 and 10 minutes 
or at 55° C. for 5 minutes.
Table V. Results of inoculations into virus-free sugarcane with juice 
from virus-affected sugarcane treated in a hot-water bath 
for various periods of time.
Treatment ExDOSure
Number
Observed
Number
Diseased
Percent
Diseased
50° C. 20 17 0 0.0
— 30 16 0 0.0
52° C. 10 16 3 18.7
— 15 18 0 0.0
54° c. 5 16 1 18.7
— 10 16 1 6.2
55° C. 5 18 1 5.5
— 10 18 0 0.0
Check water — 18 0 0.0
Check diseased juice — 18 18 100.0
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Longevity of Infectivity in Virullferous Juice
Results of this experiment are recorded in Table VI. These data 
indicate that virullferous juice vdll retain its infectivity when stored 
at 70° F. for 2 days but not 3 days. A sharp decrease in infectivity was 
observed after 5 hours exposure. However, complete inactivation was not 
obtained until 2 days.
Table VI. Results of inoculations into virus-free sugarcane with viruli- 
ferous juice stored at JCP C.
Treatment
Number
Planted
Number
Examined
Number
Diseased
Percent
Diseased
Immediate 20 16 16 100.0
2 hours 20 15 15 100.0
5 hours 20 14 14 100.0
10 hours 20 16 7 43.7
24 hours 20 U 2 14.3
2 days 20 17 3 17.6
3 days# 20 19 0 0.0
4 days 20 18 0 0.0
5 days 20 14 0 0.0
Check Treated cane 20 17 0 0.0
Check Diseased cane 20 15 15 100.0
^^Fermentation had begun.
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Indicator Plant Studies
Plants inoculated with virullferous juice are recorded in Table 
VII, The only plants which showed abnormal symptoms were mustard,
Brassica nigra, (variety tenderleaf) and two inbred line3 of corn, Zea 
ma^ rs, (Louisiana L2-2 and Wisconsin Sweet Country Gentleman 1285). The 
leaves of mustard were vavy with necrotic spots while only necrotic spots 
appeared on corn. However, two subsequent inoculations into mustard and 
one into both inbred lines of com did not result in these, or any similar 
symptoms.
Table VII, A list of plants that were inoculated with viruliferous juice 
using the carborundum-leaf-technique.
-FajPily Common Name Scientific Name
Balsaminaceae Balloon vine Cardiosperraum halicacabum
Bignoniaceae Trumpet vine Tecoma radicana
Chenopodiaceae Sugar beet Beta vulgaris
Convolvulac ea e Morning glory Ipomoea purpurea
Crucifereae Mustard (tenderleaf) Brassica nigi*a
£
Radish (round red) Raphanus so.
Cucurbitaceae Cantaloupe Cucumis melo
Stinking squash Cucumis melo
Gramineae Bahia grass Paspalum notatum
Barloy Hordeum vulgare
Bearded rye Lolium temulentum
Black amber sorgho Sorghum vulgare
Barnyard grass Echinochloa crusgalli
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Table VII, (Cont»d)
Family Common Name Scientific Name
Gramineae
Carpet grass 
Chess 
Com 
Com 
L2-2 
L 10-11 
L 44 
L 62 
L 87 
L 90 
L 91 
L 92 
L 101 
L 578 
F 6 
F 44 
Gt 112 
Tx 61M 
WSBM 1322 
WSB 1020 
« 3036 
» 1082
Axonopus affinls 
Bromus secalinus 
Zea mays 
Zea Maya
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Table VII. (Cont'd)
Family Common Name Scientific Name
Gramineae
V/SCG 1151 
« 1167
" 1172 
" 1172-1
" 1184
" 1285
" 1287
Com
WSEa 1556 
'• 1573
« 1580 
" 1584
« 1603
WSEv 1046 
« 1096
» 1324
»' 1341
Dallis grass 
Feather grass 
Fescue 
Foxtail 
Johnson grass 
Jungle rice
Zea mays
Paspalum dilatatum 
leptochloa filiformls 
£gg£BB& elatior 
Setaria glauca 
Sorghum halepense 
Echinochloa eolonua
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Table VII. (Cont’d)
Common Name Scientific Name
Leguminoseae
Martin mil©
Oat
Pearl Millet 
Perennial rye grass 
Red rice
Reed canary grass
Wheat
Zenith
.Sugarcane
Co, 281 (self)
C.P, 29-116 (self) 
C.P. 43-74 (self) 
C.P. 36-105 (self) 
C.P. 44-156 (self) 
C.P. 33-372 (self) 
C.P. 44-101 (self)
Wild sugarcane
Crimson clover
Red clover
Persian clover
Alsike clover
White clover
Sesbania (hemp)
Soybeans
Mellilotus
Mellilotus (evergreen)
Sorghum vulgare 
Avenae sativa 
Pennisetum glaucum 
Lolium perenae 
Oryga sativa 
Phalaris arundinacea 
.Triticum vulgare 
Oryza sativa 
Saccharum officinarum
Saccharum spontaneum (Java) 
Trifolium incarnatum 
Trlfolium pratense 
Trifolium resuplnatum 
Trifolium hybridua 
Trlfolium repens 
Sesbania exaltata 
Glycine max 
Melilotps indica 
Melilotus alba
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Table VII. (Cont»d)
Family Common Name Scientific Name
Austrian winter pea Pisum arvense
Alfalfa JMedicago sativa •
Black medic Medicago lupulina
Partridge pea Cassia fasciculata
Calif, bur clover Msjiida
Singletary pea Lathyrus Mrautus
Prickle weed Desmanthus illinoensis
Malvaceae Cotton (DPL) Gossypium hirsutum
Onagraceae Water primrose Jussdaea michauxiana
Passifloraceae Passion flower Passiflora incamata
Plantaginaceae Common plantain Plantago major
Solonaceae Tomato (wild) Lycopersicon sd.
Louisiana inbred lines of corn furnished by Mr. Lee Mason.
Wisconsin inbred lines of com furnished by Dr. J. G. Dickson.
Chemical Tests
Results of the hydrogen peroxide-hydrochloric acid tests on various 
varieties of treated and field-run sugarcane are tabulated in Table VIII 
and Table IX respectively and summarized in Table X,
Inconsistent results were obtained with all chemical tests except 
the hydrogen peroxide-hydrochloric acid test which always gave an Adriatic 
Blue-green color reaction in the immediate area of the fibro-vascular
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bundles found below the node In cane free of the disease. This is shown 
in Figure 3* Frequently a few fibro-vascular bundles would stain in the 
nodes of virus-affected sugarcane, however, they were an off color and 
could be easily distinguished from the Adriatic Blue-green,
^t was observed that the areas staining Adriatic Blue-green in 
virus-free canes are in a somewhat curved line below the slightly 
brownish nodal area, whereas, in virus-affected canes the staining areas 
were an off color and in the light brownish discolored nodal area.
Table VIII, Results of tests utilizing the hydrogen peroxide-hydroch­
loric acid test on various heat treated varieties of sugarcane.
Variety
Number
Checked
Number 
Showing mature 
Discoloration
Mlimber Showing 
Immature Nodal 
Discoloration
No. Staining 
Adriatic Blue##
C.P. 29-116 6 ---- 6
C.P. 34-79 20 ---- ---- 20
C.P. 36-13 10 ---- ---- 10
C.P. 36-105 25 ---- ---- 25
C.P. 43-47 10 ---- ---- 10
C.P. 44-101 30 — — ---- 30
C.P. 47-193 10 ---- ---- 10
C.P. 46-103 5 ---- ---- 5
Co. 290 15 ---- 15
F. 31-962 16 ---- ---- 16
N.Co. 310 7 ---- ---- 7
POJ 234* 4 --- ---- 4
Ratoon stunting disease free but mosaic infected, 
^According to Maerz and Paul color standard.
Table XX. Results of tests utilizing the hydrogen- peroxide-hydrochloric acid test on various varieties of 
sugarcane non heat-treated.
Variety Checked
No. Showing 
Reddish-orange 
Discoloration
No. Showing 
Pink discoloration
No. Showing 
No discoloration
No. Staining 
. Adriatic Blue-zreen*
C.P. 29-116 6 — — 6
C.P. 34-79 20 16 — M * 4
C.P. 36-13 10 — 1 9 9
C.P. 36-10$ 25 6 17 2#* 2
C.P. 43-47 10 — 10 - 0
C.P. 44-101 30 2 28 0 0
C.P. 47-193 10 — — 10 10
C.P. 43-103 5 — 5 — 0
Co. 290 15 12 2 1 1
F. 31-962 16 16 — - 0
NCo* 310 7 — 5 2** 2
^According to Maerz and Paul color standard. 
**Tested at Houma
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Table X. Summary of results obtained with the hydrogen peroxide-hydroch­
loric acid test for the presence of ratoon stunting disease in 
various treated and non-treated varieties of sugarcane in 
Louisiana*
Variety
Treated Non-Treated
Number
Checked
No. Staining 
Adriatic 
Blue-green
Number
Checked
No. Staining 
Adriatic 
_ Blue-green
C.P. 29-116 6 6 6 6*
C.P. 34-79 20 20 20 4*
C.P. 36-13 10 10 10 9*
C.P. 36-105 25 25 25 2#
C.P. 43-47 10 10 10 0
C.P. 4WL01 30 30 30 0
C.P. 47-193 10 10 10 10*
C.P. 48-103 5 5 5 0
Co. 290 15 15 15 1*
F. 31-962 16 16 16 0
NCo. 310 7 7 7 2*
^These did not exhibit reddish-orange or any pink discoloration.
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Latant Red Rot Infection Studies
Results of these studies are recorded in Table XI* These studies 
indicate that latent red rot infection can be materially reduced by heat 
treatment. In two of the three varieties tested, C.P. 34-120 and Co. 290, 
red rot infection in heat treated canes was reduced as much as 17 to 32 
percent respectively. In tests with C.P. 29-320, conflicting data wag 
obtained. However, it is indicative that it is possible to get as much 
as 6.25 percent red rot reduction when this cane is treated.
Table XI. Results of isolations from the nodal area of three varieties 
of sugarcane, treated and non-treated, for determining the 
effect of treatment on latent red rot infection.
Variety
Treated Non-Treated Percent re­
duced due 
to Treatment
Nodes
Plated
With 
Red Rot
Nodes
Plated
With 
Red Rot
C.P. 29-320-a 100 38 100 30 —8,0
-b 80 19 80 24 6.25
C.P. 34-120-a 100 31 100 48 17.00
-b 80 29 80 36 8.75
Co. 290 -a 100 48 100 80 32.00
-b 80 39 80 64 31.25
a - 1955 January 1955 (Windowed cane), 
b - 1955 October 1955 (field standing cane).
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Effect of Heat Treatment on Stands
The results of these studies are presented in Table XII. Usually 
stands from properly treated canes are unifora as depicted in Figure 1-B, 
whereas, stands from non-treated canes are sometimes irregular as shown 
in Figure 1-A, Many observations indicate that heat treatment is bene­
ficial not only for the elimination of ratoon stunting disease but also 
for increasing stalks per unit area.
Table XII, Results of fall stand counts of five varieties of sugarcane 
treated with hot-air and compared to the same varieties not 
treated.
Variety Treated#* Non-treat ed#*
Percent
Increase
C.P. 36-105 1167 962 21.3
C.P. 44-101 960* 1003 -4.5
C.P. 43-74 930 645 44.2
C.P. 44-155 926 706 31.2
NCo. 310 890 660 34.8
&Very irregular stand, indicating heat injury to seed pieces, 
^All readings total of four replications..
Endoparasltic Nematode Surveys
Results of these surveys are presented in Tables XIII and XIV, 
These surveys indicate that the meadow nematode, Pratvlenchus spp., is 
found in greater numbers in the roots of sugarcane affected with ratoon 
stunting disease. However, it should be noted that although roots of 
virus-affected C.P. 44-101 contained more nematodes per gram than virus-
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affected Q. 28, the reverse situation wa3 observed in the healthy canes* 
These data indicate that results obtained by the petri-plate 
technique of counting nematodes, Table XIII,are comparable to the Waring 
Blendor-Petri-plat© techinque, Table XIV*
Table XIII* Results of surveys for the endoparasitic nematode,
Pratylenchus spp., in two varieties of sugarcane, treated 
and non-treated. Expressed in nematodes per gram of roots*
Variety
Number
Replications Treated Non-Treated
C.P. 44-101 4* 15 507
5## 46 183
5*-# 25 145
5*-«- 29 107
2 IHHt 0 78
2*hb* 21 ... ... 169
Total .... 136 1189
Q. 28 4* 25 307
5-ti-tc 67 158
5-ihj- 76 129
5-iHf 71 137
2*»S* 10 39
2M* 15 ______ 85
Total 264 CD W
* Preliminary survey, single samples, 4 replications. 
Second survey, five samples, 3 replications. 
m m  Third survey, three samples, 2 replications.
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Table XIV. Results of Waring-Blendor technique for determining the
number of meadow nematodes per gram of roots in two varieties 
of sugarcane, treated and non-treated.
Variety Treated* Non-Treat ed*
C.P. 44-101 3 19
23 19
0 32
Total
........
33
________  27
97
Q. 2$ 24 47
14 42
3 45
Total
24
i r ~ ----
____ ___4?
____ - 1$3
headings total of 4 replications.
Results of Surveys for the Presence of Ratoon Stunting Disease in Heat-
treated and Non heat-treated Canes
Percent ratoon stunting disease present in nontreated and heat- 
treated sugarcane varieties are presented in Tables XV and XVII respec­
tively, summarized in Tables XVI and XVII respectively and compared in 
Table XIX. Percent disease control obtained at each location is given 
in Table XX. Tabulated in Tables XXI and XXII are the results of surveys 
made of canes treated by a hot-water unit and a mobile gas-heated hot-air 
unit respectively.
These surveys indicate that the pink discoloration of immature 
nodes immediately below the growing point of young stalks is a reliable 
diagnostic symptom applicable to field as well as greenhouse studies.
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The pink discoloration was usually darker for some varieties than others, 
but usually the longer a variety has been released the more intense the 
pink discoloration. However, there are still gradations within any given 
variety.
The ratoon stunting disease was found to be widespread in Louisiana, 
in high percentages in the older varieties such as C.P. 36-105 and in re­
latively low percentages in newly released varieties such as C.P. 47~193«
Results with electric heat treating boxes are very encouraging.
The percent control ranged from 20 to 100, with the latter more common. 
However, disease percentages in treated canes varied widely among planta­
tions. This wa3 thought to be caused by the use of incorrect (too low) 
ingoing air temperature.
Erratic results were observed in fields of hot-water treated 
canes and disease, ranging from about 11 to 100 percent, was observed in 
all canes treated in the mobile gas-heated hot-air unit.
Johnson grass growing among affected sugarcane has been found 
with pink nodal areas and reddish-orange discolorations at several 
locations including, Angola, Smithfield, Southcoast, Louisiana State 
University, Westover and Caffrey. When the hydrogen peroxide-hydrochloric 
acid test was applied the nodes affected did not exhibit the Adriatic 
blue-green color whereas those nodes from areas not planted to sugarcane 
showed color.
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Table XV. Percent ratoon stunting disease present in field-run sugar­
cane determined by the pink discoloration in immature nodes 
and intemodes of primary shoots*
Location
Number
J i^S.ln,9A
Number
Diseased
Percent 
Pl,3 eased
Crop
Year
Catherine (Supple)
Alma
Caffrey
Smithfield
Westover
Allendale
Alma
Angola
Belle Alliance 
Belle Terre 
Cinclare 
Domier & Co*
Dugas & LeBlanc 
Falgoust & Co. 
Falgoust & Co* 
Glenwood 
Graugnard & Sons 
Greenwood 
Hymel (Helvetia) 
Little Texas 
Lula
Peytavin 
Robert & Sons 
Smithfield 
Smithfield 
St* Emma
Waguespack (Conway) 
Waterford 
Westover 
Woodlawn
20
6
15
20
20
15
23
20
20
20
10
5
10
10
20
20
10
10
10
20
20
20
20
10
20
20
10
20
25
20
C.P* 29-320 
15
C.P. 36-13
3
11
20
20
C.P* 36-105
15
23
19
20 
20 
10
5
10
10
20
20
10
10
10
20
20
20
20
10
20
20
10
20
25
20
75.00
50.00
55.00
100.00
100.00
100.00
100.00
95.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
l3t.
Plant
1st.
2nd.
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
1st.
1st.
Plant
Plant
Plant
1st.
1st.
1st.
1st.
Plant
1st.
1st.
Plant
1st.
Plant
1st.
Plant
1st.
42
Table XV (Cont»d)
Number Number Percent Crop
location Examined Diseased____ Diseased____ Year
Caire & Graugnard 10
C.P.43-4Z
10 100.00 1st.
Cairo & Graugnard 20 20 100.00 Plant
Domier & Co* 10 10 100.00 Plant
Glenvrood 20 20 100.00 1st.
Little Texas 10 10 100.00 2nd.
Woodlawn 20 16 80.00 1st.
Westover 20 20 100.00 Plant
Alma 20
C.P. A4-101 
14 70.00 Plant
Allendale 12 12 100.00 Plant
Angola 20 20 100.00 Plant
Belle Terre (a) 20 20 100.00 Plant
Belle Terre (b) 20 20 100.00 Plant
BiUeaud 10 9 90.00 1st.
Caffrey 25 23 92. CO Plant
Caire & Graugnard 10 10 100*00 Plant
Catherine (Carruth) 40 21 52.50 1st.
Catherine (Supple) 20 20 100.00 1st.
Catherine (Supple) 20 20 100.00 Plant
Church Place 10 10 100.00 1st.
Cinclare 20 10 50.C0 1st.
Cinclare 20 10 50.00 Plant
Clotilda 10 9 90.00 1st.
Dugas & LeBlanc 20 12 60.00 Plant
Falgoust & ^ons 10 10 100.00 1st.
Falgoust & Sons 20 20 100.00 Plant
Glenwood 20 20 100.00 1st*
Graugnard & Sons 20 16 80*00 Plant
Greenwood 10 10 100.00 1st,
Hymal (Helvetia) 10 10 100.00 1st.
Little Texas 20 12 60.00 1st.
Lula 20 17 85.00 1st.
McCall 10 10 100.00 1st.
McLeod 10 10 100.00 1st.
Robert Sc Sons 20 19 95.00 1st*
Schexnayder Co. (Wilton) 10 4 40.00 Plant
Smithfield 20 11 55.00 1st.
St. Emma 20 20 100.00 1st*
Waguespack (Conway) 20 9 45.00 Plant
Waterford 20 8 40.00 Plant
Westover 10 10 100.00 Plant
Woodlawn 40 38 95.00 1st.
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Table XV. (Cont'd)
Number Number Percent Crop
location Examined Diseased Diseased Year
Belle Alliance 20
C.P.
16 80.00 Plant
Cinclare 20 13 65.00 Plant
Domier & Co* 5 0 0.00 Plant
McLeod 10 9 90.00 Plant
Westover 10 6 60.00 Plant
Woodlawn 20 6 30.00 1st.
Catherine (Supple) 20
C.P. 4 7 - W
9 54.00 Plant
Cinclare 20 3 15.00 Plant
Little Texas 10 & 80.00 2nd.
Lula 20 3 15.00 Plant
McLeod 10 0 0.00 Plant
Peytavin 10 0 0.00 Plant
Robert & Sons 20 0 0.00 Plant
Viaguespack (Conway) 10 0 0.00 Plant
Belle Terre 20
C.P. 48-103
3 15.00 Plant
Cinclare 20 6 30.00 1st.
Cinclare 20 10 50.00 Plant
Falgoust & Co. 10 0 0.00 Plant
Glenwood 20 16 80.00 1st.
Graugnard & Sons 20 3 15.00 Plant
Greenwood 10 5 50.00 Plant
Hymel (Helvetia) 5 0 0.00 Plant
Little Texas 10 3 30.00 2nd.
Lula 20 17 85.00 1st.
McLeod 10 1 10.00 Plant
Peytavin 10 0 0.00 Plant
Robert & Sons 20 19 95.00 Plant
Waterford 20 13 65.00 1st.
Woodlawn 20 8 40.00 Plant
uTable XV. (Cont*d)
Humber
Location Examined
Number 
Diseased .
Percent
Diseased
Crop
Xeay
Wo» m
Allendale 20 12 60.00 1st.
Allendale 12 9 69.23 Plant
Belle Alliance 20 a 40.00 Plant
Caire & Graugnard 20 6 30.00 Plant
Catherine (Carruth) 20 16 80.00 Plant
Catherine (Supple) 20 3 15.00 Plant
Cinclare 10 7 70.00 Plant
Falgoust & Co. 20 7 35.00 Plant
Graugnard & Sons 10 0 0.00 Plant
Greenwood 10 7 70.00 Plant
Hymel & Co. 10 2 20.00 Plant
little Texas 20 11 55.00 Plant
McCall 10 2 20.00 Plant
Peytavin 20 8 40.00 Plant
Robert & Sons 20 4 20.00 Plant
Schexnayder Co. (Wilton) 10 3 30.00 Plant
St. Emma 20 14 70.00 1st.
Waguespack (Conway) 10 2 20.00 Plant
Via ter ford 20 10 50.00 1st,
Weber-Steib 5 3 60.00 Plant
Westover 10 7 70.00 1st.
Woodlawn 20 10 50.00 1st.
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Table XVI. Prevalence of ratoon stunting disease in field-run sugar­
cane.
Number Number Percent
Variety Examined Diseased Diseas-
C.P. 29-320 20 15 75.00
C.P. 36-13 61 54 88.52
c.p. 36-105 408 407 99.75
C.P. 43-47 110 106 96.36
C.P. 44-101 617 499 80.87
C.P. 44-155 35 50 58.83
C.P. 47-193 120 23 15.00
C.P. 43-103 235 104 44.25
NCo, 310 33 8 151 44.64
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Table XVII. Percent ratoon stunting disease present in sugarcane var­
ieties treated in electrically heated ovens and determined 
by the pink discoloration in immature nodes and internodes 
of primary shoots.
Location
Year Crop Number 
Treated Year Examined
Number
Diseased
Percent
Diseas<
Waterford 1955
C.P. 29-120 
Plant 5 0 0.00
Peytavin 1954
C.P. 29-320 
Plant 10 0 0.00
Catherine (Supple) 1955 Plant 40 6 15.00
Billeaud 1955
C.P. 36-13 
Plant 15 0 0.00
Caffrey 1955 Plant 20 0 0.00
Westover 1955 Plant 30 0 0.00
McLeod (Treated
Valentine) 1955 Plant 20 0 0.00
Smithfield 1955 Plant 20 1 5.00
Angola 1955
C.P. 36-105 
Plant 20 0 0.00
Belle Terre 1955 Plant 20 0 0.00
Belle Alliance 19 55 Plant 20 0 0.00
Catherine (Carruth) 1955 Plant 20 0 0.00
Clotilda 1955 Plant 10 0 0.00
J. A. Donier Co. 1955 Plant 10 0 0.00
Dugas & LeBlanc 1955 Plant 10 0 0.00
Falgoust & Sons 1955 Plant 20 0 0.00
Glamrood 1955 Plant 20 0 0.00
F. A. Graugnard & Sons 1955 Plant 20 0 0.00
Hymel 1955 Plant 10 0 0.00
Little Texas 1955 Plant 20 0 0.00
Lula 1955 Plant 30 6 20.00
McCall (Treated at 
Belle Alliance) 1955 Plant 10 1 10.00
Schexnayder Co. 1955 Plant 5 0 0.00
Robert & Sons 1955 Plant 20 0 0.00
Smithfield 1955 Plant 20 0 0.00
St. Bnma 1955 Plant 20 0. 0.00
Waguespack Bros. 
Waterford
1955 Plant 20 0 0.00
1955 Plant 20 3 15.00
Westover 1955 Plant 50 0 0.00
Woodlaun 1955 Plant 25 0 0.00
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Table XVH. (Cont'd)
Year Crop Number Number Percent 
Location Treated Year Examined Diseased Diseased
C.tP-.il-itZ
Caire & Graugnard, Inc. 1955 Plant 40 0 0.00
Donier, J. A. & Co. 1955 Plant 10 0 0.00
Little Texas 1955 Plant 20 0 0.00
Westover 1955 Plant 
C.P. 44-101
40 0 0.00
Alma 1955 Plant 20 0 0.00
Belle Terre*- (a) 1955 Plant 20 15 75.00
Belle Terre (b) 
Belle Alliance^
1955 Plant 100 1 1.00
1955 Plant 30 12 40.00
Caffrey 1955 Plant 30 0 0.00
Caire & Graugnard. Inc. 
Catherine (Supple)3
1955 Plant 70 0 0.00
1955 Plant 60 48 80.00
Catherine (Carruth) 1955 Plant 20 0 0.00
Cinclare 1955 Plant 40 0 0.00
Cinclare (Treated L.S.U.) 1953 1st. 20 6 30.00
Falgoust it Sons 1955 Plant 20 0 0.00
Dugas & LeBlanc 1955 Plant 20 0 0.00
F. A. Graugnard & Sons 
Glenwood^
1955 Plant 20 0 0.00
1955 Plant 100 3 3.00
Hymel, D. L. 1955 Plant 10 0 0.00
Little Texas 1955 Plant 20 0 0.00
Lula 1955 Plant 30 0 0.00
McCall5 1955 Plant 20 10 50.00
Peytavin 1955 Plant 20 0 0.00
Robert & Sons 1955 Plant 20 0 0.00
Schexnayder Co. 1955 Plant 5 0 0.00
Smithfield 1955 Plant 40 4 10.00
St. Emma 
Waterford"
1955 Plant 20 1 5.00
1955 Plant 40 0 0.00
Westover 1955 Plant 40 0 0.00
Woodlawn 1955 Plant 50 0 0.00
1 Found in cane treated before box was checked with thermocouples. This 
cane to be either discarded or retreated.
2 Cane treated in McCall's box, all canes treated in box at Belle Alliance 
free.
3 Apparently the wrong (too low) ingoing air temperature was used.
4 Cane with only 3 percent stunting disease, with about 15 percent mosaic.
5 No known reason for this amount of disease in treated cane.
6 C.P. 44-101 treated and found to be clean of stunting disease but found
to be 50 percent or more affected vdth mosaic. NCo. 310 also treated 
and clean of the stunting disease but was found to be 30 percent affected 
with mosaic.
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Table XVII, (Cont’d)
Location
Year Crop Number 
Treated Year Examined
Number
Diseased
Percent
Diseased
BlUeaud 1955 Plant 15 0 0.00
McLeod (Treated Valentine)1955 Plant 10 0 0*00
Schexnayder Co* 1955 Plant 5 0 0.00
P-.Ptj f c m
Little Texas 1955 Plant 10 0 10.00
Smithfield 1955 Plant 20 0 0.00
Waterford 1955 Plant 20 0 0.00
C.P. 48-103
Catherine (Carruth)' 1955 Plant 20 0 0.00
Cinclare 1955 Plant 20 0 0.00
Graugnard, F. A. &. Sons 1955 Plant 20 0 0.00
Little Texas 1955 Plant 10 0 0.00
Lula 1955 Plant 20 0 0.00
McLeod (Treated Valentine)1955 Plant 20 0 0.00
Smithfield 1955 Plant 20 0 0.00
Waterford 1955 Plait 20 0 0.00
-QotJiSa
Billeaud 1955 Plant 15 0 0.00
Peytavin (Treated L.S.U.) 1955 Plant 10 3 30.00
NCqOio
Caffrey 1955 Plant 25 0 0.00
Caire & Graugnard, Inc* 1955 Plant 30 0 0.00
Cinclare 1955 Plant 20 0 0.00
Dugas & LeBlane 1955 Plant 20 0 0.00
Little Texas 1955 Plant 20 0 0.00
McLeod (Treated Valentine)1955 Plant 10 0 0.00
Graugnard, F. A. & Sons 1955 Plant 30 0 0.00
Schexnayder Co* 1955 Plant 10 0 0.00
St. Emma 1955 Plant 20 0 0.00
Waterford 1955 Plant 20 0 0.00
Westover 1955 Plant 20 0 0.00
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Table XVIH. Percent ratoon stunting disease present in different 
varieties of sugarcane treated in electrically heated 
ovens and determined by the pink discoloration in 
immature nodes and intemodes of nrimary shoots.
Variety
Number
Examined
Number
Diseased
Percent
Diseased
C.P. 29-120 5 0 0.00
C.P. 29-320 50 6 12.00
C.P. 36-13 105 1 0.95
C.P. 36-105 420 10 2.40
C.P. 43-47 110 0 0.00
C.P. 44-101 .885 100 11.30
C.P. 44-155 30 0 0.00
C.P. 47-193 50 1 2.00
C.P. 4&-103 150 0 0.00
Co. 290 25 3 12.00
NCo. 310 225 0 0.00
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Table XIX, Total percentages of ratoon stunting disease in field- 
run varieties compared with total percentages in canes 
treated in electrically heated ovens.
Field-Run Heat-Treated
Variety
Number
Checked
Percent
Diseased
Number
Checked
Percent
Diseased
C.P. 29-320 20 75.00 50 12.00
C.P. 36-105 408 99.75 420 2.40
C.P. 43-47 110 96.36 110 0.00
C.P. 44-101 617 80.87 885 11.30
C.P. 44-155 85 58.83 30 0.00
C.P. 47-193 120 15.00 50 2.00
C.P. 48-103 235 44.25 150 0.00
NCo. 310 338 44*64 225 0.00
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Table XX. Control of ratoon stunting disease obtained with field-run 
sugarcane treated with hot-air in electrically heated ovens.
Field-run Treated
Percent Percent Percent
Location__________________ Variety_____ Diseased____ Diseased Control
Angola C.P. 36-105 100.00 0.00 100.00
C.P. 44-101 100.00 0.00 100.00
Belle Alliance C.P. 44-101 100.00 0.00 100.00
Belle Terre C.P. 36-105 100.00 0.00 100.00
C.P. 44-101 100.00 5.00 95.00
Caffrey C.P. 36-13 55.00 0.00 100.00
C.P. 44-101 92.00 0.00 100.00
Caire & Graugnard, Inc. C.P. 43-47 100.00 0,00 100.00
C.P. 44-101 100.00 0.00 100.00
NCo. 310 30.00 0.00 100.00
Catherine (Carruth) C.P. 44-101 52.22 0.00 100.00
Catherine (Supple) C.P. 29-320 75.00 15.00* 80.00
C.P. 44-101 100.00 80.00** 20,00
Cinclare C.P. 44-101 90.00 0.00 100.00
C.P. 48-103 40.00 0.00 100.00
NCo. 310 70.00 0.00 100.00
Church Place C.P. 44-101 100.00 0.00 100.00
Clotilda C.P. 44-101 90.00 0.00 100.00
Domier, J. A. & Co. C.P. 36-105 100.00 0.00 100.00
C.P. 43-47 100.00 0.00 100.00
Dugas & LeBlanc C.p. 36-105 100.00 0.00 100.00
C.P. 44-101 60.00 0.00 100.00
Falgoust, F„ & Co. C.P. 36-105 100.00 0.00 100.00
C.P. 44-101 100.00 o.oo 100.00
Glenwood C.P. 36-105 100.00 0.00 100.00
C.P. 44-101 100.00 3.00 97.00
* Average of 2 replications.
** Average of 3 replications.
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Table X*. (Cont«d)
Location Variety
Field-run
Percent
Diseased
Treated
Percent
Diseased
Percent
Contro]
Graugnard, F. A. & Sons C.P. 36-105 100.00 0.00 100.00
C.P. 44-101 80.00 0.00 100.00
C.P. 48-103 15.00 0.00 100,00
NCo. 310 0.00 0.00 0.00
Hymel, D. L. (Helvetia) C.P. 36-105 100.00 0.00 100.00
Little Texas C.P. 36-105 100.00 0.00 100.00
C.P. 43-47 100.00 0.00 100.00
C.P. 44-101 60. CO 0.00 100.00
C.P. 47-193 80.00 10.00 87.50
C.P. 48-103 30.00 0.00 100.CO
NCo. 310 55.00 0.00 100.00
Lula C.P. 36-105 100.00 20.00 80.00
C.P. 44-101 85.00 o.co 100.00
C.P. 48-103 85.00 0.00 100.00
McCall C.P. 44-101 100.00 50.00 50.00
McLeod C.P. 44-155 90.00 0.00 100.00
C.P. 48-103 10.00 0.00 100.00
Schexnayder Co. (Wilton) C.P. 44-101 40.00 0.00 100.00
NCo. 310 30.00 0.00 100.00
Smithfield C.P. 36-13 100.00 5.00 95.00
C.P. 36-105 100.00 o.co 100.00
C.P. 44-101 55.00 10.00 82,00
St. Emma C.P. 36-105 100.00 0.00 100.00
C.P. 44-101 100.00 5.00 95.00
NCo. 310 70.00 o.co 100.00
Wagueapack Bros. (Convray) C.P. 36-105 100.CO 0.00 100.00
Waterford C.P. 36-105 100.00 15.00 85.00
C.P. 44-101 40.00 0.00 100.00
C.P. 48-103 65.00 0.00 100.00
NCo. 310 50.00 0.00 100.00
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Table XX, (Cont’d)
Location Variety
Field-run
Percent
Diseased
Treated
Percent
Diseased
Percent
Control
Westover C.P. 36-13 100.00 0.00 100.00
C.P. 36-105 100.00 0.00 100.00
C.P. 43-47 100.00 0.00 100.00
C.P. 44~101 100.00 0.00 100.00
NCo. 310 70.00 0.00 100.CO
Woodlawn c.p. 36-105 100.00 0.00 100.00
C.P. 44-101 95.00 0.00 100.00
Table XXI. Effect of hot-xater treatment on ratoon stunting disease.
Variety Location
Crop
Year Treatment
No. Planta 
Examined
Number
Diseased
Percent
Diseasec
C.P. 44>=-101 Reserve 1st. 50^2 hrs. 20 1 5.0
C.P. 43-47 rt 1st. 50-2 hr s. 20 4 20.0
C.P. 44-101 ti Plant 50-2 hrs. 20 0 0.0
C.P. 36-13 ft Plant Increase of
50-2 hrs. 20 4 20.0
C.P. 43-47 t! Plant Increase of
50-2 hrs. 20 24 70.00
C.P. 36-13 LaPlace (Reserve) Plant 51-52-2 hrs. 20 0 0.0
C.P. 44-101 LaPlace (Reserve) Plant 51-52-2 hrs. 20 0 0.0
C.P. 36-105 LaPlace (Reserve) Plant 51-52-2 hrs. 20 0 0.0
C.P. 36-105 LaPlace (Reserve) 1st. 50-2 hrs. 10 0 0.0
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Table XXII* Percent ratoon stunting disease in sugarcane increased from 
seed pieces treated in a gas heated, mobile hot-air treat­
ing unit*
Location Variety
Crop
Year
No. Plants 
Checked
Number 
Diseased _
Percent
Diseased
Allendale c.p . 36-105 Plant 20 13 65.00
C.P. 44-101 Plant 20 10 50.00
Angola C.P. 44-101 Plant 20 6 30.00
Belle Alliance C.P. 44-101 Plant 20 20 100.00
Dugas & LeBlanc C.P. 36-105 Plant 10 6 60.00*
c.p. 36-105 Plant 10 9 90.00**
C.P. 44-101 Plant 10 6 60.00
Cinclare C.P. 36-105 1st. 40 39 97.50
C.P. 44-101 1st. 60 7 11.66
McLeod C.P. 36-105 Plant 10 10 100.00
C.P. 44-101 Plant 20 19 95.00
Smithfield C.P. 36-13 Plamt 10 9 90.00
c.p. 36-105 Plant 20 15 75.00
C.P. 43-47 Plant 20 20 100.00
C.P. 44-101 Plant 10 8 80.00
C.P. 44-155 Plant 10 9 90.00
NCo. 210 Plant 20 3 15.00
Reserve C.P. 36-13 Plant 20 14 70.00
C.P. 36-105 1st. 10 10 100.00
C.P. 44-101 1st. .20 „  . 20 66.66
Total all varieties 390 253 64.87
* 1st. stubble cane,
** Plant cane increase from above 1st, stubble.
DISCUSSION
This study represents an effort to obtain information on a recently 
recognized virus disease affecting sugarcane in Louisiana.
Since it is a well known fact that certain symptoms exhibited by
diseased plants, such as wilting, stunting and general chlorosis, are
of little value as diagnostic characteristics, these criteria were not
used to diagnose ratoon stunting disease. Therefore, when Australian
workers reported reddish-orange discolorations in fibro-vascular bundles
of mature nodes and a pink discoloration of immature nodes posterior to
the growing point as being associated with the disease, these criteria
were investigated in Louisiana. These studies indicate that the pink
discoloration is present in immature nodes and internodes of cane with
the stunting disease, and is not associated with the mosaic disease of
sugarcane. The pink discoloration symptom can be used at a time of year
when the canes are free of borers, red rot and other injuries, for the
selection of disease-free 3eed and also for determining the effectiveness
of heat treatments and new heat treatment ovens. This pink discoloration
symptom was found to be evident in greenhouse grown cane in a much shorter
time than the mature reddish-orange discoloration. Since the reddish-
orange discolorations of mature nodes can be masked by borers, red rot
and other injuries and since it has not been consistently associated with
known diseased canes, it is boleived that the hydrogen peroxide-hydrochloric
acid test can be used in conjunction with this symptom to determine the
prevalence of the disease in either field-run or treated cane. Studies
&
revealed that gradations of the pink discoloration exist even in older 
varieties where the greatest number of the stalks exhibit a dark pink.
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It was first thought that the difference in the intensity of the pink 
discoloration could be caused by two things: (a) strains of the virus
and (b) a build up of virus concentration after a stalk becomes infected. 
Since most fields of older varieties which were treated exhibited the 
light pink instead of dark pink, the latter seemed more likelyj especially 
since there were similarly treated fields in which no disease was present. 
This hypothesis is further substantiated by the fact that in the newer 
released varieties there are very few primary shoots showing the dark 
pink discoloration. It is beleived that those which do show dark pink 
are direct increases from stalks which escaped when the seed cane was 
treated. However, since the possibility of a strain of the virus which 
is resistant to existing thermal treatments has not been proven or dis- 
proven the former hypothesis cannot be discarded. In feet there might 
well be strains of the virus and that they are all inactivated by the 
heat treatments presently used.
Even though it has been found that ratoon stunting disease can be 
controlled with a heat treatment, it should be remembered that this ia a 
virus disease and that sugarcane is a vegetatively propagated plant.
This is important 3ince the virus has been found to retain its infectivity 
at dilutions of 1:10,000 and when stored at 70° F. for as long as 2 days. 
From these dilution studies it can be seen that equipment, such as mech­
anical harvesters and cane knives, are capable of spreading the virus 
for considerable distances in clean fields when coming directly from
cutting diseased canes. The ability of the virus to retain its infecti­
vity when stored at 70° F. should also be emphasized because during a part 
of the harvesting season the humidity is high and temperatures are below 
7 CP F. Therefore the virus will not be inactivated after a 7X\ hour lay-
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up of the equipment.
The fact that internal stalks temperatures are 2 to 5 degrees 
(Fahrenheit) lower than oven air temperature even at the end of an 8-hour 
treatment period could explain some of the irregularities which have been 
encountered vdth thermal treatments. Because no two loads of cane can be 
stacked exactly alike the air circulation will be different, resulting in 
different oven temperatures at different locations each time the oven is 
reloaded. Since it is know that an internal stalk temperature of 49° C. 
for 2 hours or more must be maintained for disease elimination, it can be 
seen that with an oven air temperature of 54° C. this temperature might 
not be reached for the necessary duration in several locations in the box, 
especially if the air passages between cane stacks is somewhat restricted. 
This temperature differential could also explain why varieties that are 
100 percent diseased are more difficult to clean up than those with a 
lower percent infection. If only a few stalks in each treatment escape 
due to temperature differential, it would not take long for the disease 
to spread over the entire treated plot, especially if these escapes are 
well distributed. This accentuates the importance of properly loading 
the oven and above all maintaining the proper oven temperature.
Since it has been reported that the meadow nematode was found in 
large numbers around roots of sugarcane affected with downy mildew disease 
(10), it is interesting that it was also found in larger numbers in roots 
of sugarcane affected with ratoon stunting disease than in roots of canes 
free of the disease. The question that is immediately brought to mind is, 
"Are the roots of diseased plants exuding a material (exudate) that is at­
tract -ng these nematodes or is the food material in the roots more easily 
assimilated by the nematode?" This is an interesting aspect and more work 
is definitely needed to help explain this phenomenon.
SUMMARY
1* The ratoon stunting disease virus is easily transmitted by mechan­
ical means*
2. These studies indicate that a temperature of A 9° C. for 2 hours in 
the stalk will control the disease*
3* The virus can be transmitted in dilutions up to 1:10,000 and 
possibly higher.
km In vitro the virus can be inactivated at 50° C. for 20 minutes 
52° C. for 15 minutes or 55° 0, for 10 minutes*
5. The virus vdll retain its infectivity when 3tored at 70° F. for 2 
days but not 3 days.
6. The hydrogen peroxide-hydrochloric acid test for determining the 
absence of ratoon stunting disease is apparently reliable enough 
to be of some value in diagnosing the disease in mature stalks.
7. thermal treatment apparently reduces red rot infections found in 
a latent form in the nodal region and bud scales of sugarcane.
8. Recommended thermal treatments materially increase fall stands.
9. The meadow nematode, Pratylenchus spp., was found to be associated 
vdth roots of sugarcane vdth the ratoon stunting disease in much 
greater numbers than in cane free of the disease.
10. The pink discoloration of immature nodes and intemodes is apparently 
highly reliable as a diagnostic symptom and has proven to be very 
valuable in making surveys in young cane for the presence of the 
disease in field-run and treated material.
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U *  A difference -was found in the intensity of the pink discoloration 
of immature nodes and internodes when old commercial varieties 
affected with ratoon stunting disease were examined. However, this 
was not true for newly released varieties. This suggests the ex­
istence of strains of the virus or a build up of the virus following 
infection which results in a dark pink discoloration.
12. The pink discoloration of immature nodes and intemodes was not
found to be associated with mosaic disease.
13. Ratoon stunting disease is present in every commercial variety now 
being grown in Louisiana but to a much higher percentage in the 
older commercial varieties.
14. It is easier to eliminate the disease from newly released varieties 
or previously treated varieties. This is apparently due to a lower 
percentage of affected canes at the time of treatment.
15. Control of the disease in heat treatment ovens depends mainly on
four things: (a) proper temperature, (b) proper duration, (c)
proper stacking and (d) cleanness of stalks.
16. A greater amount of flocculation was observed in serum precipitated 
against diseased than healthy juice.
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LEGEND FOR FIGURES
Figure
Figure
Figure
I A. Field-run C.P. 13-A7 showing irregular stand and 
general tmevenness of height.
B. Field of treated C.P. 43-47 showing excellent stand, 
good green plant color and evenness of size.
II The reddish-orange discoloration used a3 a diagnostic 
symptom in C.P. 36-105. Chock C.P. 36-105 exhibits no 
discoloration.
III A stained healthy section of C.P. 36-105 showing the
Adriatic Blue-green color and a diseased Section which
does not. However, the diseased section does show the
reddish-orange discoloration.
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